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0.040; wR factor = 0.101; data-to- 



In the title compound, [Fe(C44H24Cl4N4)(H20)2](S03CF3)- 
C8H803-2H20, the Fe'" cation is chelated by the four N atoms 
of the deprotonated tetrakis(4-chlorotetraphenyl)porphyrin 
(TCIPP) and further coordinated by two water molecules in a 
distorted octahedral geometry. In the crystal, the cations, 
anions, 4-hydroxy-3-methoxybenzaldehyde and water mol- 
ecules of crystallization are linked by classical O— H- ■ O 
hydrogen bonds and weak C— H- ■ O and C— H- ■ CI 
hydrogen bonds into a three-dimensional supramolecular 
architecture. The crystal packing is further stabilized by weak 
C— H- ■ -TT interactions involving pyrrole and benzene rings, tt- 
n stacking between parallel benzene rings of adjacent 4- 
hydroxy-3-methoxybenzaldehyde molecules is also observed, 
the centroid-centroid distance being 3.8003 (13) A. The three 
F atoms of the anion are disordered over two sets of sites, with 
a refined occupancy ratio 0.527 (12):0.473 (12). The O atom of 
one water molecule of crystallization is also disordered over 
two positions in an occupancy ratio of 0.68 (5):0.32 (5). 

Related literature 

For the synthesis, see: Gismelseed et al. (1990). For related 
structures, see: Gismelseed et al. (1990); Scheldt et al. (1979); 
Scheldt & Reed (1981); Scheldt & Finnegan (1989); Dhifet et 
al. (2009); Xu et al. (2011); Nasri et al. (1990); Cheng et al. 
(1994). For a description of the Cambridge Structural Data- 
base, see: Allen (2002). 




Experimental 

Crystal data 

[Fe(C44H24Cl4N4)(H20)2]- 
(CF303S)-C8H803-2H20 

Mr = 1179.60 
Monoclinic, P2^/c 
a = 10.9998 (4) A 
b = 17.8613 (6) A 
c = 26.6592 (9) A 

Data collection 

Nonius KappaAPEXII 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruiser, 2012) 
r„i„ = 0.885, r„,„ = 0.941 

Refinement 

R[F- > 2aiF^)] = 0.040 
wR(F^) = 0.101 
S = 1.02 

11916 reflections 



(CF3S03)'- [01 -IHiO 

^OCHj 



P = 97.9013 (llf 
\/ = 5188.0 (3) A^ 
Z = 4 

Mo Ka radiation 
jU = 0.61 mm^' 
r= 115 K 
0.2 X 0.2 X 0.1 mm 



95018 measured reflections 
11916 independent reflections 
8821 reflections with / > 2a(l) 
R:„, = 0.061 



709 parameters 

H-atom parameters constrained 
A/0„„ = 0.76 e A"^^ 
Ap„i„ = -0.74 e A"^ 



Table 1 

Hydrogen-bond geometry (A, °). 

Cg2, Cg3, Cg4, CglO and Cgl3 are the centroids of the N2/C40-C43, N3/C30- 
C33, N4/C19-C22, C2-C7 and C45-C50 rings, respectively. 
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D-H 


H- ■ A 


D-A 




D-H 


■ A 


Ol-HM-OlOB' 


0.89 


1.74 


2.626 (8) 




171 




01-H1B-09 


0.89 


1.96 


2.747 (2) 




146 




02-mA- ■ OS" 


0.88 


1.83 


2.705 (2) 




171 




06-H6yl- ■ 07'" 


0.87 


2.45 


3.064 (3) 




128 




06-H6^- ■ OS'" 


0.87 


2.11 


2.946 (3) 




162 




06-H6B- ■ 04™ 


0.87 


1.93 


2.790 (3) 




168 




07-H7yl- ■ 06' 


0.84 


1.77 


2.596 (3) 
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OIO-HIO^- ■ 07" 
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2.07 


2.92 (3) 
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OlOB-HlOC- ■ OS™ 
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1.92 


2.786 (7) 
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OWB-mOD- ■ 07" 


0.87 


2.02 


2.876 (5) 
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CIO-HIO- ■ -CB™' 


0.95 
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3.659 (2) 




159 




C14-H14- ■ 05" 


0.95 
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3.297 (3) 




162 
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0.95 


2.82 
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0.95 
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3.5054 
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Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: OLEXI.solve (Puschmann et al, 2013); program(s) used to 
refine structure: SHELXTL (Sheldrick, 2008); molecular graphics: 
ORTEPIII (Burnett & Johnson, 1996) and ORTEP-3 for Windows 
(Farrugia, 2012); software used to prepare material for pubhcation: 
OLEX2 (Dolomanov et al, 2009). 

The authors gratefully acknowledge financial support from 
the Ministry of Higher Education and Scientific Research of 
Tunisia. 



Supporting information for this paper is available from the lUCr 
electronic archives (Reference: XU5800). 
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Diaqua[5,10,15,20-tetrakis(4-chlorophenyl)porphyrinato-A:*A/]iron(lll) trifluoro- 
methanesulfonate-4-hydroxy-3-methoxybenzaldehyde-water (1/1/2) 

Leila Ben Haj Hassen^ Khaireddine Ezzayani^ Yoann Rousselin and Habib Nasri 

50.1. Refinement 

The positions of H atoms of the two aqua hgands were found in difference maps and then refine with Uiso(H) = 1.5Ueq(0). 
The H atoms of the two water molecules were placed in calculated positions with a distances restraint of 0-H = 0.87 A, 
with Uiso(H)= 1.5Ueq(0). All other H atoms were placed in geometrically idealized positions with C — H = 0.95-0.98 A 
and constrained to ride on their parent atoms, Uiso(H) = 1.2Ueq(C). 

The three fluorine atoms of the triflate counterion are disordered over two orientations [Fl — F2 — F3 / FIA — ^F2A — 
F3A] with refmed occupancy coefficients converged to 0.473 (12) and 0.527 (12). EADP of SHELXL97 (Sheldrick, 
2008) commands were used to model the disorder for fluorine atoms in triflate counterion. The oxygen atom of one water 
molecule is disordered over two positions [OlO/OlOB] in a 0.32 (5):0.68 (5) ratio. 

50.2. Synthesis and crystallization 

To a solution of [Fe™(TClPP)(S03CF3)] (Gismelseed et al, 1990) (15 mg, 0.0156 mmol) in chloroform (15 mL) was 
added an excess of 4-hydroxy-3-methoxybenzaldehyde (vanilline) (100 mg, 0.657 mmol). The reaction mixture was 
stirred at room temperature and at the end of the reaction, the color of the solution changes from brown red to blood red. 
The resulting material was crystallized by diffusion of hexanes through the chloroform solution which yielded 
[Fe'"(C44H28Cl4N4)(H20)2](S03CF3).(C8H803).2(H20). The X-ray analysis was recorded in the "Pole de Chimie 
Moleculaire", the technological platform for chemical analysis and molecular synthesis (http://www.wpcm.fr) which 
relies on the Institute of the Molecular Chemistry of University of Burgundy and Welience "TM", a Burgundy University 
private subsidiary. 

SI . Comment 

An extensive number of molecular structures of iron(lll) porphyrin complexes is reported in the literature. Nevertheless 
in the Cambridge Structural Database (CSD, Version 5.35; Allen, 2002) there are only thirteen reported structures of 
aqua-u-on(III) me5'o-porph5mns or fi-pyrrolic-porphrin complexes. One other diaqua structure of the coordmation 
compound [Fe™(TPP)(H20)2](C104).2THF was published in 1979 (Scheldt et al, 1979). Among these iron(III)-aqua 
porphyrins structures, there are four mono-aqua, four diaqua and six mixed-ligands "aqua-L" molecular structures (L is a 
monodentate ligand). 

We reports herein the crystal structure of the diaqua(5, 10, 15, 20-tetra(para-chlorophenyl)porphyrinato-A:**A^iron(llI) tri- 
fluoromethanesulfonate 4-hydroxy-3-methoxybenzaldehyde dihydrate with formula [Fe"'(TClPP)(H20)2](S03CF3). 
(C8H803).2(H20) (where TCIPP is the dianion of the 5, 10, 15, 20-tetra(para-chlorophenyl)porphyrin). 

In this complex, the iron is coordinated to the four N atoms of the porphyrin ring and the oxygen atoms of the two trans 
aqua axial Hgands (Fig. 1). 
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It has been noticed for iron(III) porphyrins that there is a relationship between the spin-state for the iron(III) and the 
value of the average equatorial iron-pyrrole N atoms distance (Fe — ^Np) (Scheldt & Reed, 1981; Cheng et al, 1994). 
Generally, the spin-state of the Fe(lll) porphyrins depends on the value of the Fe — ^Np bond length. Thus, for the high- 
spin state (S = 5/2) species, the Fe — ^Np distance values are large i.e, for the [Fe'"(TPP)Cl] complex, Fe — Np = 2.070 (9) 
A (Scheldt & Finnegan, 1989) and 2.125 (2) A for the [Fe'"(TpivPP)(;72-02CO)]- species (Dhifet et al, 2009). For low- 
spin state (S = 1/2), the Fe — ^Np bond length is smaller than those of high-spin Fe(III) porphyrins, i.e, for the 
[Fe'"(TpivPP)(N02)2]" species, the Fe— Np distance is 1.992 (1) A (Nasri et al, 1990). The intermedied-spin (S = 3/2) 
Fe(III) porphyrin complexes present the smallest Fe — ^Np distances, i.e, the [Fe'°(TPP)(3-Clpy)]C104 exhibits an Fe — ^Np 
bond length of 1.979 (6) A. Admixed intermediate-spin [S = (5/2,3/2)] Fe(III) porphyrins display Fe — ^Np value around 
2.000 A as in the case of the [Fe'"(TPP)(C104)] complex [Fe— Np = 2.022 (8) A] (Gismelseed et al, 1990, Refcode 
SICFAL). 

The Fe — Np distance value of our derivative [Fe'"(TClPP)(H20)2]^ which is 2.042 (2) A is an indication that this species 
is high-spin (S = 5/2). 

It is noteworthy that Fe(III)-monoaqua porphyrins are mtermediate-spin (S = 3/2) with an Fe — ^Np distances around 
1.978 A while Fe(III)-diaqua metalloporphyrins are high-spin (S = 5/2) with an Fe — ^Np distance around 2.045 A (Cheng 

et al, 1994) . Thus, for [Fe"'(TPP)(H20)]+ (Xu et al, 2011), the Fe— Np distance is 1.982 (3) A and the [Fe'"(TPP) 
(H20)2]^ complex exhibits a Fe — Np distance of 2.045 (8) A (Scheldt et al, 1979). For Fe(III) mixed-ligands porph5Tins 
type [Fe"'(Porph)(H20)(L)]^ (Porph = porphyrinato) the spin state depends on the nature of the axial L ligand. For 
example, the Fe — ^Np distance is 2.022 (8) A for [Fe'"(TpivPP)(S03CF3)(H20)] leading to an admixed intermediate-spin 
derivative [S = (5/2,3/2)] (Gismelseed et al, 1990). 

For our iron(III) derivative, the axial Fe— 0(H20) bond lengths are 2.051 (2) A and 2.157 (2) A while for the 
[Fe'"(TPP)(H20)2]+ related species (Scheldt et al, 1979), this distance is 2.095 (2) A. These bond lengths values are 
comparable to those of several iron(III)-aqua porphyrin complexes [1.961 (3) A - 2.134 (6) A] (CSD refcodes ECADET; 
Xu et al, 2011 and SICFAL; Gismelseed et al, 1990) (CDS, version 5.35, Allen, 2002). 

The porphyrin ring is far from being planar, with deviations of atoms from the leasts squares plane ranging from 
-0.162 (2) A to 0.110 (2) A. 

In the crystal structure (Fig. 2), The oxygen 03 of the friflate counterion (SO3CF3)" is linked by strong hydrogen bonds 
to the oxygen atom 02 of one water molecule coordinated to the iron(III) and the two non-coordinated water molecules 
(OlO and 06 oxygens). The later molecules are also hydrogen bonded to the vanilline molecule through oxygens 07 and 
08. On the other hand, this vanilline molecule is also bonded by H bond to the oxygen 01 of one water molecule 
coordinated to the iron(III). 

The crystal is further consolidated by C — H—.h: intermolecular interactions involving Cg pyrrole and phenyl centroids 
rings (Table 2). 
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Figure 1 

An ORTEP view of the molecular structure of the title molecule with the atom-numbering. Displacement ellipsoids are 
drawn at 60%. The H atoms have been omitted for clarity. 
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Figure 2 

A general view of the crystal packing for the title compound with hydrogen bonds drawn as dashed lines. Only the major 
position OlO of the oxygen atom of one disordered water molecule is shown. 

(I) 

Crystal data 

[Fe(C44H24Cl4N4)(H20)2](CF303S)-C8H803-2H20 

M,= 1179.60 
Monoclinic, P2\lc 
a = 10.9998 (4) A 
17.8613 (6) A 
c = 26.6592 (9) A 
y9 = 97.9013 (11)° 
K= 5188.0 (3) A' 
Z = A 



F(000) = 2412 

Z),= 1.510 Mgm-3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 9872 reflections 

6* = 2.5-27.4° 

H = 0.61 mm ' 

T= 115 K 

Prism, dark violet 

0.2 X 0.2 X 0.1 mm 



Data collection 



Nonius KappaAPEXII 

diffractometer 
Radiation source: X-ray tube, Siemens KFF Mo 

2K-180 
Graphite monochromator 
<p and CO scans 

Absorption correction: multi-scan 

(SADABS; Bruker,2012) 
r„,.„ = 0.885, r^,x = 0.941 



95018 measured reflections 
11916 independent reflections 
8821 reflections with /> 2(t(7) 
i?mt= 0.061 

^max '2,1 .S , ^min 2.4 

= -14^14 
k = -23^23 
/ = -34^34 
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Refinement 

Refinement on Hydrogen site location: inferred from 

Least-squares matrix: full neighbouring sites 

R\F^ > 2a{P-)\ = 0.040 H-atom parameters constrained 

wR{p) = 0.101 w = l/[o^(Fo2) + (0.0399P)2 + 6.1729P] 

S=1.02 where P = (F^^ + IF^^S 

11916 reflections (A/ff)„ax = 0.002 

709 parameters Ap^ax = 0.76 e A"^ 

0 restraints Ap„^ = -0.74 e A"' 

6 constraints 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account mdividually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defmed by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


^-'iso ' ^eq 


CI 


0.7091 (2) 


Q.lSm (13) 


0.22709 (8) 


0.0148 (4) 


C2 


0.6504 (2) 


0.76670 (13) 


0.17385 (8) 


0.0159 (5) 


C3 


0.5374 (2) 


0.80365 (13) 


0.16516(9) 


0.0167 (5) 


H3 


0.4995 


0.8203 


0.1931 


0.020* 


C4 


0.4800 (2) 


0.81620(13) 


0.11625 (9) 


0.0189 (5) 


H4 


0.4027 


0.8408 


0.1106 


0.023* 


C4EA 


0.2576 (2) 


0.59674 (13) 


0.39721 (9) 


0.0193 (5) 


H4EA 


0.1928 


0.6270 


0.4061 


0.023* 


C5 


0.5364 (2) 


0.79256 (14) 


0.07589 (9) 


0.0193 (5) 


C6 


0.6483 (2) 


0.75627 (14) 


0.08291 (9) 


0.0211 (5) 


H6 


0.6860 


0.7405 


0.0547 


0.025* 


C7 


0.7051 (2) 


0.74313 (14) 


0.13225 (9) 


0.0197 (5) 


H7 


0.7818 


0.7179 


0.1376 


0.024* 


C8 


0.8235 (2) 


0.78571 (12) 


0.24315 (8) 


0.0135 (4) 


C9 


0.8903 (2) 


0.83203 (14) 


0.21212 (9) 


0.0192 (5) 


H9 


0.8630 


0.8477 


0.1784 


0.023* 


CIO 


0.9989 (2) 


0.84900 (14) 


0.23989 (8) 


0.0194 (5) 


HIO 


1.0626 


0.8781 


0.2290 


0.023* 


Cll 


1.0008(2) 


0.81518(12) 


0.28879 (8) 


0.0140 (4) 


C12 


1.0996(2) 


0.81831 (12) 


0.32806 (8) 


0.0133 (4) 


C13 


1.2167 (2) 


0.85384(13) 


0.31672 (8) 


0.0143 (4) 


C14 


1.2242(2) 


0.92948 (13) 


0.30468 (8) 


0.0165 (5) 


H14 


1.1539 


0.9605 


0.3042 


0.020* 


C15 


1.3339 (2) 


0.96011 (14) 


0.29332 (9) 


0.0193 (5) 


H15 


1.3381 


1.0115 


0.2846 


0.023* 


C16 


1.4362 (2) 


0.91480 (14) 


0.29486 (9) 


0.0205 (5) 


C17 


1.4318(2) 


0.83969 (14) 


0.30698 (9) 


0.0201 (5) 


H17 


1.5030 


0.8093 


0.3082 


0.024* 


C18 


1.3217 (2) 


0.80948 (13) 


0.31731 (8) 


0.0161 (5) 


H18 


1.3175 


0.7577 


0.3249 


0.019* 



Occ. (<1) 
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C19 


1.0996 (2) 


OJq/oo 


(12) 


0.37654 (8) 


AA1T1 t A\ 

0.0131 (4) 


C20 


1,1960 (2) 


A nr\£i A 

0.79639 


/I T\ 

(13) 


A /I 1 O 1 T /0\ 

0.41813 (8) 


A A 1 1 /C\ 

0.0161 (5) 


H20 


1 .2700 


0.8237 




f\ A -\ TO 

0.4178 


A A 1 A:lc 
0.019^^ 




1.1622 (2) 


0.75870 


/"I 

(13) 


A /I C7A'> /'0\ 

0.45793 (8) 


A A 1 C A /C\ 

0.0159 (5) 


TT^ 1 

H21 


1 AOT 

1.20s3 


0.7545 




A /I A AT 

0.4907 


A A 1 Ask 

0.019^ 




1.0437 (2) 


A /IT 1 T 

0.72617 


(12) 


A A A i n 1 /o\ 

0.44171 (8) 


AA1T1 { A\ 

0.0131 (4) 


C23 


0.9787 (2) 


A (TOAA/l 

0.68094 


/I 

(12) 


A ATI /OX 

0.47167 (8) 


A AI'^C / A\ 

0.0135 (4) 


Cz4 


1.0435 (2) 


A £iznn A 

0.65774 


/I T\ 

(13) 


A z^^n^ /o\ 

0.52273 (8) 


A A1 Ar\ i A\ 

0.0140 (4) 




1 A/l 1 C /0\ 

i.04iD (2) 


A T A 1 1 1 

0. /0133 


(13) 


U. 56561 (y) 


A A1 Az; /c\ 

0.0196 (5) 


H25 


0.9967 


A T /I T A 

0.7470 




0.5632 


A A'^ A A 

0.024* 


C2o 


1 1 A>l '5 /'^\ 

1.1043 (2) 


0.67914 


/"I A\ 

(14) 


0.61238 (8) 


A A 1 AT /C\ 

0.0197 (5) 


H26 


1.1035 


0.7095 




0.6416 


A A'^ A A 

0.024* 


Cz/ 


1.16/4 (2) 


A /CI TT^ 

0.61222 


/'I /l\ 

(14) 


A 1 C 1 C ^0\ 

0.61515 (8) 


A A 1 T) ( Z\ 

0.01 /3 (5J 


C28 


1.1707 (2) 


0.56756 


/I /l\ 

(14) 


A cn^^A /A\ 

0.57324 (9) 


A A-^ 1 zi; i C\ 

0.0216 (5) 


H28 


1.2149 


0.5217 




0.5760 


A A'^ /' rfs 

0.026* 


C29 


1.1086 (2) 


A CAACO 

0.59058 


/I -1\ 

(14) 


A C~\ CC\C\ /A\ 

0.52690 (9) 


A A 1 C? f C\ 

0.0187 (5) 


H2y 


1 11 AC 

1.1105 


0.5602 




A A c\no 

0.4978 


A AT^ A 

0.022* 


C30 


0.8601 (2) 


0.65259 


/I 

(12) 


0.45727 (8) 


A A1 '>'> //IX 

0.0133 (4) 


C31 


0.7898 (2) 


0.61143 


(13) 


A /10AC7 /ON 

0.48957 (8) 


A A1CO /C\ 

0.0158 (5) 


Mil 


A O 1 ^A 

0.8160 


A CAT /I 

0.5974 




0.5237 


A A 1 A* 

0.019* 




A ^nC\A /''*)\ 

0.0/94 {1} 


0.59620 


(13) 


0.46239 (8) 


A A 1 C ^ { Z\ 

0.0154 (5) 


TTT 

H32 


0.6135 


A C7A 1 

0.5701 




0.4740 


A A1 Aste 

0.019* 


C33 


0.6804 (2) 




/I -^X 

(12) 


0.41259 (8) 


A AITA { A\ 

0.0130 (4) 


C34 


0.5852 (2) 


A AA 1 

0.62091 


(12) 


0.37230 (8) 


AAIT/I / A'\ 

0.0134 (4) 




0.40/5 \l) 


0.58381 


(13) 


A T OAAC /0\ 

0.38095 (8) 


f\ c\-\ An /c\ 

0.014/ (5) 


C36 


0.4471 (2) 


A CAOAO 

0.50808 


/I A\ 

(14) 


A '>'?'*> AA /I 1 \ 

0.37200 (11) 


A A^ O 1 f /'\ 

0.0281 (6) 


TTI Z' 

H36 


0.5120 


0.4773 




0.3637 


A AT A ^ 

0.034* 


C37 


0.3326 (2) 


A An HHC 

0.47665 


(14) 


A nCAO /I 1\ 

0.37508 (11) 


A A^OA ( £i\ 

0.0280 (6) 


H3 / 


0.3190 






0.3690 


A A-l A * 

0.034* 


C38 


0.2394 (2) 


0.52161 


(13) 


0.38702 (8) 


0.0156 (5) 


C39 


0.3724 (2) 




/I T\ 

(13) 


A 'JA/IO'^ /AX 

0.39432 (9) 


(\ (\'\ n A f z\ 

0.0174 (5) 


TTT A 

H39 


0.3862 


A Z''7AA 

0.6790 




A /( A 1 

0.4016 


A A'^ 1 d£ 

0.021* 




0.58/9 (2) 


0.6486/ 


(12) 


0.32326 (8) 


A A1 /ll f A\ 

0.0143 (4) 


C41 


0.4945 (2) 


0.63557 


(13) 


A '^O 1 AC /A\ 

0.28105 (9) 


A AIT? t C\ 

0.0177 (5) 


H41 


0.4215 


A £AT5 

0.6073 




0.2816 


A A^ 1 A 

0.021* 


C42 


0.5291 (2) 


0.67066 


(13) 


A ^ /I A /I A /CW 

0.24049 (9) 


A A 1 no /c\ 

0.0178 (5) 


H42 


A /loco 


A 1 A 

0.6/10 




A OAT 1 
U.2U/i 


A A^ 1 * 

0.021^ 


C43 


0.6443 (2) 


0.70764 


(12) 


A OC"T1 O /0\ 

0.25718 (8) 


A A1 AC\ { A\ 

0.0140 (4) 


Nl 


A OA1 TA /I /"N 

0.89170 (16) 


0.77736 


/ 1 A\ 

(10) 


0.29038 (7) 


A AI^C { A\ 

0.0125 (4) 


N2 


0.67932 (17) 


0.69230 


/I A\ 

(10) 


A AT O 1 /T\ 

0.30781 (7) 


AAI-^O f A\ 

0.0133 (4) 


XT'! 

N3 


0. /9152 (16) 


0.66139 


(10) 


A y1 1 A1 1 /"TX 
0.41031 (/) 


A A1 f A\ 

0.0122 (4) 


N4 


1.00622 (16) 


0.74539 


(10) 


0.39191 (7) 


0.0128 (4) 


01 


0.76299 (15) 


0.81594 


(9) 


0.37720 (6) 


0.0187 (3) 


HIA 


0.8187 


0.8522 




0.3839 


0.028* 


HIB 


0.7319 


0.8059 




0.4057 


0.028* 


02 


0.91879 (16) 


0.62112(9) 


0.32428 (6) 


0.0216 (4) 


H2A 


0.9100 


0.6203 




0.2909 


0.032* 


H2B 


0.8663 


0.5905 




0.3356 


0.032* 
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sup-6 



supporting information 





A /I /C^ 1 A 

U.4oziS' (o) 


A OAAAA f A\ 

O.o0y09 (4) 


A A 1 /I nc\ /o\ 
0.014/9 (2) 


A AO on /I c\ 
0.0283 / (15) 




C12 


A A AO d /I /CX 

0.09344 (5) 


0.48365 (3) 


0.38831 (2) 


A A-^ACA /I OX 

0.02059 (13) 




C13 


l.z4oU3 (p) 


A COO '\C\ t A\ 

O.joziy (4) 


0.6/323 (2) 


A AOTI T /I C\ 
0.02/1 / (15) 




C14 


1 C7/1 CO 

l.D /4D5 (o) 


O.y3zo6 (4) 


A OO 1 OT /"3\ 

0.2818/ (3) 


A A'3/CO'7 /I 0\ 

0.0368/ (18) 




rel 


A O /I A 1 A \ 

U. 84010 (3) 


0.72182 (2) 


A TCAOA 

0.35080 (2) 


A A 1 1 A /I /0\ 

0.01104 (8) 




C44 


A 1 /0\ 

O.joli (z) 


A OAT AO i \ C\ 

0.8^3^2 (16) 


A A -J A -J A /I A^ 

0.43434 (10) 


A AOTO 

0.02/8 (6) 




XJ/i /I 


0.JOO6 


0.yi63 


0.4052 


0.033^ 




C4D 


0.4D4y (z) 


A AO jCO C ( A A\ 

0.y268j (14) 


A y1 O O A /'A\ 

0.45329 (9) 


A AOOO /CX 

0.0223 (5) 




C46 


0.4 loz (z) 


A A A A-^ C /I /1\ 

0.90025 (14) 


0.49835 (9) 


A A-^ 1 O /'C\ 

0.0213 (5) 




H4o 


A ^ /CI 1 

0.4613 


A OjCOI 

0.8623 


A c 1 no 
0.51 /8 


A AO/::* 
0.026^ 




C47 


0.3121 (2) 


A AOA1 A /I /(\ 

0.93010 (14) 


A CIOT^ /A\ 

0.51372 (9) 


0.0204 (5) 




C4o 


A ^ /I /I A /0\ 

0.z44y (z) 


0.98641 (14) 


A Aoc^\^ /A\ 
0.48501 (9) 


A AO 1 1 /CX 

0.0211 (5) 




C49 


0.2843 (2) 


1 A 1 /TA / 1 C\ 

1.01260 (15) 


f\ A A AO 1 /AX 

0.44081 (9) 


A A'l A A /C\ 

0.0249 (5) 




H49 


0.2397 


1 AC AT 

1.0507 


0.4214 


A AO A* 

0.030* 




C50 


0.3895 (2) 


0.98248 (15) 


A A c c n /A\ 

0.42550 (9) 


A A'^ /I T //TX 

0.0247 (6) 






A /I 1 iCA 

0.4 loV 


1 AAA/1 

1.0004 


A 1 A C /I 

0.3954 


A AOA* 

0.030^ 




/~<C 1 

C51 


0.3268 (3) 


0.85316 (16) 


A conn A /iA\ 

0.58774 (10) 


A AOTl 

0.0322 (6) 




XJC 1 A 

MM A 


A ■3-1 1 '3 

0.3313 


0.80/3 


0.56/9 


A A/l O* 

0.048 




H51B 


0.2826 


A O /I T A 

0.8429 


0.6i65 


A A /I O * 

0.048^ 




KMC 


A /I AAA 

0.4099 


A OTAC 

0.8 /05 


0.6002 


A A/l O * 

0.048 




U/ 


0.14JDU (1 /J 


l.Uli4D (il) 


0.50295 (o) 


0.02d9 (4) 




TTT A 

H7A 


A 1 Azn 

0.1067 


1 A /I 

1.0422 


A AO^ A 

0.4824 


A A/l A:fe 
0.040* 




08 


O.zo317 (17) 


A AAATA /I 1 \ 

0.90970 (11) 


0.55642 (7) 


A AO O 1 //I \ 

0.0281 (4) 




Kjy 


O.ozOjo (lo) 


0.84012 (ii) 


0.45260 (8) 


A AT C 1 /c^ 

0.0351 (5) 






0,14o4 (3 ) 


0.0lo24 (19) 


0.22oo9 (11) 


0.03o2 (/) 




03 


-0.08765 (17) 


0.60737 (11) 


0.22290 (7) 


A AOI^ / A\ 

0.0312 (4) 




04 


A AAAO 1 /I 0\ 

-0.00031 (18) 


0.65653 (11) 


A 1 CAO /'n\ 

0.15053 (7) 


0.0342 (5) 






A A1 ^A 
0.01 /O (/) 


0.j25jo (ii) 


0.1 /085 (6) 


0.0390 (5 ) 






A AA'5 '5 O /^\ 

0.00338 (6) 


0.60012 (3) 


0.18920 (2) 


0.01966 (13) 




06 


A AA A f Q / 1 ^\ 

0.00468 (17) 


A 1 AT/") /I 1 \ 

0.10763 (11) 


A /I /I A 1 1 /"TN 

0.44911 (7) 


A A-OOA 

0.0289 (4) 






A ATAO 

— 0.0/Oz 


A AA/CA 

0.0969 


A A an 
0.453 / 


A A/1 1 * 

0.043 




HoB 


A AAT 1 

0.0071 


All 

0.1162 


A /I 1 Tl 

0.4171 


A A/l * 

0.043* 




OlO 


A 1 yl A /C\ 

0.149 (5) 


A AC5 /I C\ 

0.0536 (15) 


A ^AAA /1 A\ 

0.6090 (10) 


A A /f yl /0\ 

0.044 (8) 


0.32 (5) 


T T 1 A A 


A 1 £ic\n 

0.160/ 


A A /I /I A 

0.0449 


A CTTA 
0.5 / /9 




0.32 (5) 


U 1 AO 


0.10/6 


A A 1 /C/C 

0.0166 


A AO 

0.6198 


0.066^^ 


0.32 (5) 


UlUrJ 


A AAA1 /I HA 
0.U901 (1 /) 


A A'TAl ( C\ 
0.0/01 (j) 


0.59o0 (4) 


0.034 (2) 


0.06 (5) 


ui Ar~" 


0.UOJ3 


A AQOT 

0.039 / 


0.O199 


A ACA* 

0.050 


U.d8 (5 ) 


rj 1 AT^ 


A 1 A'} /I 

0. 1034 


A Ayl CO 

0.0452 


0.5 / 13 


A ACA* 
0.050^ 


0.68 (5) 


t L i 


0.23 /4 (6) 


0.604/ (3) 


A 1 A AAO / 1 ^\ 

0.19998 (16) 


0.0441 (12) 


A /IT3 /10\ 

0.4/3 (12) 


F2_l 


0.1574(4) 


0.6952 (3) 


0.2380 (2) 


0.0441 (12) 


0.473 (12) 


F3_l 


0.1719(4) 


0.5850 (4) 


0.27147(15) 


0.0441 (12) 


0.473 (12) 


F1A_2 


0.2464 (6) 


0.6124 (3) 


0.20575 (19) 


0.0448(11) 


0.527 (12) 


F2A_2 


0.1492 (4) 


0.6758 (3) 


0.2566 (2) 


0.0448(11) 


0.527 (12) 


F3A_2 


0.1597 (4) 


0.5563 (4) 


0.26316(17) 


0.0448 (11) 


0.527 (12) 
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sup-7 



supporting information 



Atomic displacement parameters (A^) 























CI 


0.0134 


(11) 


0.0175 


(11) 


0.0136 


(10) 


0.0021 (9) 


0.0019(8) 


0.0003 (9) 


C2 


0.0138 


(11) 


0.0182 


(12) 


0.0155 


(11) 


-0.0042 (9) 


0.0007 (9) 


0.0045 (9) 


C3 


0.0131 


(11) 


0.0188 


(12) 


0.0183 


(11) 


-0.0022 (9) 


0.0022 (9) 


0.0005 (9) 


C4 


0.0121 


(11) 


0.0208 


(12) 


0.0222 


(12) 


-0.0009 (9) 


-0.0030 (9) 


0.0043 (10) 


C4EA 


0.0146 


(12) 


0.0217 


(12) 


0.0228 


(12) 


0.0003 (10) 


0.0073 (9) 


-0.0018(10) 


C5 


0.0177 


(12) 


0.0238 


(13) 


0.0141 


(11) 


-0.0067 (10) 


-0.0054 (9) 


0.0065 (9) 


C6 


0.0203 


(12) 


0.0287 


(13) 


0.0146 


(11) 


-0.0031 (10) 


0.0030 (9) 


-0.0013 (10) 


C7 


0.0137 


(11) 


0.0267 


(13) 


0.0180 


(11) 


0.0014 (10) 


-0.0005 (9) 


0.0015 (10) 


C8 


0.0119 


(11) 


0.0168 


(11) 


0.0115 


(10) 


0.0007 (9) 


0.0015 (8) 


0.0004 (8) 


C9 


0.0169 


(12) 


0.0267 


(13) 


0.0135 


(11) 


-0.0029 (10) 


0.0007 (9) 


0.0056 (9) 


CIO 


0.0168 


(12) 


0.0259 


(13) 


0.0157 


(11) 


-0.0046 (10) 


0.0030 (9) 


0.0044 (10) 


Cll 


0.0133 


(11) 


0.0155 


(11) 


0.0137 


(10) 


-0.0010 (9) 


0.0037 (8) 


0.0004 (9) 


C12 


0.0099 


(10) 


0.0150 


(11) 


0.0154 


(11) 


-0.0014 (9) 


0.0032 (8) 


-0.0013 (9) 


C13 


0.0131 


(11) 


0.0195 


(12) 


0.0100 


(10) 


-0.0039 (9) 


0.0006 (8) 


-0.0024 (9) 


C14 


0.0148 


(11) 


0.0194 


(12) 


0.0147 


(11) 


0.0002 (9) 


-0.0001 (9) 


-0.0003 (9) 


C15 


0.0213 


(13) 


0.0178 


(12) 


0.0182 


(11) 


-0.0055 (10) 


0.0005 (9) 


0.0023 (9) 


C16 


0.0142 


(12) 


0.0285 


(13) 


0.0190 


(12) 


-0.0079(10) 


0.0034 (9) 


0.0021 (10) 


C17 


0.0145 


(12) 


0.0253 


(13) 


0.0212 


(12) 


0.0004 (10) 


0.0050 (9) 


-0.0001 (10) 


C18 


0.0160 


(11) 


0.0158 


(11) 


0.0169 


(11) 


-0.0018 (9) 


0.0042 (9) 


0.0003 (9) 


C19 


0.0105 


(10) 


0.0152 


(11) 


0.0135 


(10) 


0.0005 (9) 


0.0020 (8) 


-0.0008 (8) 


C20 


0.0123 


(11) 


0.0196 


(12) 


0.0159 


(11) 


-0.0036 (9) 


0.0004 (9) 


-0.0022 (9) 


C21 


0.0137 


(11) 


0.0210 


(12) 


0.0123 


(10) 


-0.0015 (9) 


-0.0008 (8) 


-0.0018 (9) 


C22 


0.0120 


(10) 


0.0171 


(11) 


0.0101 


(10) 


0.0019 (9) 


0.0009 (8) 


-0.0019 (8) 


C23 


0.0125 


(11) 


0.0159 


(11) 


0.0119 


(10) 


0.0018 (9) 


0.0013 (8) 


-0.0019(8) 


C24 


0.0112 


(11) 


0.0185 


(11) 


0.0126 


(10) 


-0.0033 (9) 


0.0031 (8) 


0.0020 (9) 


C25 


0.0231 


(13) 


0.0184 


(12) 


0.0168 


(11) 


0.0023 (10) 


0.0012 (10) 


-0.0002 (9) 


C26 


0.0217 


(12) 


0.0258 


(13) 


0.0110 


(10) 


-0.0002 (10) 


0.0008 (9) 


-0.0025 (9) 


C27 


0.0100 


(11) 


0.0297 


(13) 


0.0118 


(10) 


0.0001 (10) 


0.0003 (8) 


0.0058 (9) 


C28 


0.0197 


(13) 


0.0261 


(13) 


0.0191 


(12) 


0.0072 (10) 


0.0036 (10) 


0.0037 (10) 


C29 


0.0185 


(12) 


0.0247 


(13) 


0.0132 


(11) 


0.0031 (10) 


0.0027 (9) 


-0.0023 (9) 


C30 


0.0140 


(11) 


0.0143 


(11) 


0.0118 


(10) 


0.0021 (9) 


0.0022 (8) 


-0.0002 (8) 


C31 


0.0154 


(11) 


0.0182 


(12) 


0.0140 


(11) 


-0.0010(9) 


0.0027 (9) 


0.0015 (9) 


C32 


0.0145 


(11) 


0.0165 


(11) 


0.0160 


(11) 


-0.0021 (9) 


0.0048 (9) 


0.0017 (9) 


C33 


0.0122 


(11) 


0.0124 


(10) 


0.0148 


(11) 


-0.0006 (8) 


0.0037 (8) 


-0.0006 (8) 


C34 


0.0093 


(10) 


0.0127 


(11) 


0.0186 


(11) 


-0.0009 (8) 


0.0029 (8) 


0.0003 (9) 


C35 


0.0126 


(11) 


0.0176 


(11) 


0.0141 


(10) 


-0.0025 (9) 


0.0020 (8) 


0.0030 (9) 


C36 


0.0150 


(12) 


0.0176 


(12) 


0.0531 


(17) 


0.0019(10) 


0.0101 (12) 


-0.0008 (12) 


C37 


0.0181 


(13) 


0.0131 


(12) 


0.0540 


(18) 


-0.0043 (10) 


0.0091 (12) 


-0.0024 (11) 


C38 


0.0106 


(11) 


0.0208 


(12) 


0.0153 


(11) 


-0.0047 (9) 


0.0009 (8) 


0.0044 (9) 


C39 


0.0177 


(12) 


0.0160 


(11) 


0.0191 


(11) 


-0.0040 (9) 


0.0052 (9) 


-0.0021 (9) 


C40 


0.0110 


(11) 


0.0149 


(11) 


0.0172 


(11) 


-0.0004 (9) 


0.0022 (9) 


0.0002 (9) 


C41 


0.0121 


(11) 


0.0206 


(12) 


0.0193 


(11) 


-0.0041 (9) 


-0.0012 (9) 


0.0005 (9) 


C42 


0.0133 


(11) 


0.0223 


(12) 


0.0166 


(11) 


-0.0037 (9) 


-0.0022 (9) 


-0.0012 (9) 


C43 


0.0114 


(11) 


0.0162 


(11) 


0.0138 


(10) 


0.0003 (9) 


-0.0011 (8) 


0.0000 (8) 


Nl 


0.0091 


(9) 


0.0166 


(9) 


0.0117 


(9) 


-0.0006 (7) 


0.0010 (7) 


0.0006 (7) 
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sup-8 



supporting information 



Nz 




A A 1 C y1 /A\ 

u.uid4 (y) 


A A 1 T C /A\ 

U.U13D (y) 


A AAA/^ 
— U.UUU6 (/) 


A AAAO 

O.OOUo ( /) 


A AA 1 O /'7\ 

O.OOlo (/) 


XT'! 


(\ f\f\c\c\ /n\ 

u.ouyy (y) 


A A1 CI /'A\ 

u.oij3 (yj 


A A 1 1 O /A\ 

u.uiiz (y) 


A AA 1 T tn\ 
— U.0U13 (/) 


A AA1 o 

O.OOlz ( /) 


A AAA") i'n\ 

0.0003 (/) 


N4 


u.uiuo (yj 


u.ui /u (y) 


A A 1 1 A /C\\ 

u.uiio (y) 


A AAAO in\ 

— U.UUOo (/) 


A AAO 1 

O.OOzl (/) 


A AAA /I i'n\ 

—0.0004 (/) 


Ul 


f\ no /r\\ 

U.Ul /o {y) 


A Ai in /Q\ 
U.Ol / / (p) 


A AOO^ /'A\ 

o.ozzD (y) 


A AAA1 fn\ 

— U.UUOl (/) 


A AAOA 

o.oooy (/) 


A A A 1 o i'n\ 
—O.OOlz (/) 


yji 


U.Uz /z (l(Jj 


A ATT 1 ^C\\ 

U.UZzl [y) 


A A 1 /^/l /'o^ 
U.U1d4 (o) 


A AAC/1 tn\ 


0.00o!> (/) 


A AA 1 0 fn\ 
—O.OOlz ( /) 


1 


n AO A z 

U.0z43 (3) 


0.041 / (4) 


A A 1 £ /I /T \ 

0.0164 (3) 


A AAOA /TA 

— U.OUoO (3) 


A AA/d /'0\ 

— 0.00o3 (z) 


A A1 A1 ^1\ 

0.0101 (3) 




A Alio 


0.024/ (3) 


0.0zd4 (3) 


A f\{\An /OA 

— U.0U4 / (z) 


A AA'30 /OA 

0.003z (z) 


A AACO 

O.OOjz (2) 


CU 


A A1 


A A/1 0*^; 

0.04oo (4) 


A A 1 T T /'2^ 

U.Ui33 (3) 


A AAA1 /TA 

u.uuy 1 (3 ) 


A AA 1 ^ /o^ 
0.001 / (z) 


A AAOl 

O.OOoi (3) 


C14 


A A1 00 


A A/1 OA /'/1\ 

0.04Z0 (4j 


A A^ 1 O /'/1\ 

U.UD Iz (4) 


A A1 A^ /'TA 

— U.UiUo (3 ) 


A AAOO 

O.OOVo (3 ) 


A A 1 /I /"I A 

0.014O (3) 


rel 


A AAOT/I /I C\ 

U.UUo /4 (O) 


AAi/11/:; /:;\ 

0.01416 (loj 


A A 1 AO C / 1 /I \ 

O.UlOzD (14) 


A AAATC /I 0\ 

— U.UUU/D (Iz) 


A A A 1 /I C / 1 1 \ 

0.0014^ (11) 


A AAA/1A /'10\ 

o.ooo4y (Iz) 


/I 

C44 


A AOAA /"I 1\ 

o.uzoy (13) 


0.03o3 (lo) 


A AOOO /"I A\ 

O.Uz6Z (14) 


A A1 At /I 0\ 

— U.UIUI (Iz) 


A A1 AO ^"\^\ 
O.OlOo (11) 


A A1 AA /I 0\ 

— o.oloy (Iz) 




A A1 £in /I T\ 

U.Ulo/ (iz) 


O.Oz /o (13) 


A AOOO /10\ 

U.UZZO (iz) 


A AA^ /I / 1 AA 
— U.UU64 (10) 


A AA1 O / 1 A\ 

0.003o (10) 


A A 1 AO /I A\ 

— O.OlOo (10) 


C4o 


A A1 OA ^^ o\ 


A AT2A /'I 

0.0z30 (13) 


A AOOT /I OA 

v.OZZ 1 (Iz) 


A AAA/1 /■! AA 
~U.UUU4 (lU) 


A A AO /I / 1 (W 

0.00z4 (10) 


A c\f\n 1 ^\ (W 
—0.00/1 (10) 


C4/ 


A AOA'l /"I 

U.UzOz (Iz) 


O.OzD / (13) 


0.U1D6 (11) 


A AA 1 A / 1 AA 
— U.UUiy (lU) 


A AA1 n /A\ 

0.003 / (y) 


A AA^CA /l A\ 

— O.OOoO (10) 


C48 


A A 1 OA / 1 

U.OloO (12) 


A AO A / 1 1 \ 

0.0269 (13) 


A A10A /10\ 

u.uisy (12) 


A A A AT /I AA 

0.0003 (10) 


A AA,1A /A\ 

0.0040 (y) 


A AAC O / 1 A\ 

-0.0058 (10) 


C4y 


U.Uz41 (13j 


AATA/l 

0.U3U4 (14) 


AAOAl /lOA 

U.UZUl (Iz) 


A AAAO / 1 1 A 

— U.UUUs (11) 


A A AO /; / 1 AA 

O.OOzo (lU) 


A AA 1 C / 1 1 \ 

— O.OOIj (11) 




U.Uzzo (13) 


A f\iAn /I c\ 
U.(J34/ (ID) 


A A 1 / 1 OA 

U.Ul /D (Iz) 


A AAOT /l 1 A 

— U.UUo / (11) 


A AA/;0 / 1 AA 
KJ.Wbl (lU) 


A AACO {^ w 

— O.OOjo (11) 


/"'C 1 


A A'3'2'3 /"I £\ 

(J.OiJi (loj 


A A/I AA /"I 

o.o4oy (1 /) 


A AOOO tt TA 

U.Uz26 (13) 


A A1 TA t^ TA 

0.0130 (13) 


A AACC /I OA 

O.UODD (Iz) 


A AATO /I 0\ 

0.00 /o (Iz) 


r\n 
Kjl 


A AO CO / 1 A\ 

U.U252 (lU) 


0.0352 (11) 


A AO 1 A /A\ 

0.0219 (y) 


A A11C /OA 

U.U115 (e) 


A AAO/^ /OA 

0.UU86 (8) 


A AA/TA 

0.0060 (8) 


US 


A AOTO /I AA 


u.u3oy (11) 


A AO 1 n /'o\ 
U.Uzl / (9) 


A A1 T^ /OA 

U.U130 (s) 


A A1 AO /OA 

u.uiuy (O ) 


A AA/^T /OA 

U.UUo3 (6) 


(jy 


A AO OA / 1 1 \ 

(j.uzoy (11) 


U.U360 (11) 


A A/1/11 /10\ 

U.U441 (iz) 


A AAT C /AA 

0.003D (y) 


A A 1 O C /AA 

u.uioD (y) 


A AATT /AA 

—yj.wi 1 (y) 


CDz 


(J.Ozo/ (Id) 


A AC7 /'0\ 

U.UD / (z) 


A AO/IO /"I A\ 

U.0z4z (14) 


A AACA /I A\ 

O.UODy (14) 


A AAO 1 /I OA 

U.UOzl (Iz) 


A AAOA /I A\ 
— U.UUSy (14) 




A AO C C /'^ f\\ 

U.UzDD (lU) 


A A/1 OA it 0\ 

U.U48U (Iz) 


A AOAA /AA 

u.uzuy (y) 


A AA/1 O /AA 

U.UU45 (y) 


A AA/^C /OA 

U.UUoD (8) 


A AATC /OA 

—U.UU /5 (o) 


U4 


A AT /n / 1 1 'v 
U.U34/ (11) 


A AQ c/; /"i 1 \ 
(J.U3D0 (11) 


A AT 1 A /"l (\\ 

u. U3 ly (lu) 


A AATO /OA 

Kj.wii (y) 


A AAOO /OA 

u.uuzo (y) 


A AAOT /OA 

U.uuy 3 (y) 




U.U44y (13) 


U.Uzo4 (11) 


A A/1Q/I /I TA 
U.U4y4 (13) 


A AAQO /"OA 

u.uuoy (y) 


A AOTI /I AA 
U.UZ /I (lU) 


A A 1 T ^ /OA 
U.U13D (y) 


OA A A 


A A 1 AT /"5\ 
U.Uiy / (3) 


A A0 1 C ^"5 \ 

0.0z3d (3) 


A A 1 /:0 /T A 

U.Uioz (3) 


A AAAO /OA 

— U.UUUz (z) 


A AA/1 A /OA 

U.UU4U (z) 


A AAOC /OA 

— U.UUZD (z) 


(Jo 


A AO AA / 1 1 \ 

u.u/yy (11) 


A AT 1 /I /I A\ 

U.U3 14 (10) 


A AO /I A\ 
U.UZDO (lU) 


A AACT /AA 

U.UUD3 (y) 


A AA"7A /OA 
U.UU/y (6) 


A AA/^A /OA 

U.UUoU (8) 


UlU 


A AT/1 / 1 Q^ 

U.U/4 (Is) 


A AO"? /TA 

U.Uz / ( /) 


A ATO 

U.U3o (0) 


A AO/; /OA 

— u.uzD (y) 


A ATO /OA 

u.U3z (y) 


A A1 1 /CA 
— U.Uil (D) 


UlUrJ 


A A^O /'^^ 

U.Ujz (0) 


A AO /I /'0\ 

U.Uz4 (z) 


A ATA i1\ 


A A1 T /TA 
—U.U 13 (3) 


A AO 1 /TA 
U.Uzl (3) 


A AAOT /1 OA 
— U.UU63 (18) 


T7 1 1 
M 1 


A AO 1 T /^l £\ 

U.U31 / (Id) 


A ATO /0\ 

U.U /z (z) 


A AO C A /I iZ\ 

u.uzDy (io) 


A A AT/1 / 1 T A 
— U.UU /4 (13) 


A AAC O / 1 AA 
— U.UU58 (lU) 


AAAO/1 /10A 

— U.UU84 (iz) 


F2_l 


0.0317(16) 


0.072 (2) 


0.0259 (16) 


-0.0074 (13) 


-0.0058 (10) 


-0.0084 (12) 


F3_l 


0.0317(16) 


0.072 (2) 


0.0259 (16) 


-0.0074 (13) 


-0.0058 (10) 


-0.0084 (12) 


F1A_2 


0.0330 (14) 


0.071 (2) 


0.0279 (15) 


-0.0038 (12) 


-0.0032 (10) 


-0.0091 (11) 


F2A_2 


0.0330(14) 


0.071 (2) 


0.0279(15) 


-0.0038 (12) 


-0.0032 (10) 


-0.0091 (11) 


F3A_2 


0.0330 (14) 


0.071 (2) 


0.0279(15) 


-0.0038 (12) 


-0.0032 (10) 


-0.0091 (11) 



Geometric parameters (A, °) 



CI— C2 


1.497 (3) 


C33— C34 


1.398 (3) 


CI— C8 


1.402 (3) 


C33— N3 


1.377 (3) 


CI— C43 


1.399 (3) 


C34— C35 


1.500 (3) 


C2— C3 


1.399 (3) 


C34— C40 


1.402 (3) 


C2— C7 


1.397 (3) 


C35— C36 


1.386 (3) 


C3— H3 


0.9500 


C35— C39 


1.389 (3) 


C3— C4 


1.386 (3) 


C36— H36 


0.9500 


C4— H4 


0.9500 


C36— C37 


1.392 (3) 


C4— C5 


1.380 (3) 


C37— H37 


0.9500 


C4EA— H4EA 


0.9500 


C37— C38 


1.373 (3) 



ActA Cryst. (2014). E70, m296-m297 



sup-9 



supporting information 



C41iA — C38 


1.378 (3) 


C38 — C12 


1 T /I T /T\ 

1.747 (2) 


C4EA — C39 


1 o o o \ 

1.388 (3) 


C39 — H39 


0.9500 


C5 — Co 


1.381 (3) 


C40 — C41 


1 A1 C /O \ 

1.435 (3) 


C5 — Lll 


1 .744 (z) 


A{\ XT*^ 

C40 — Nz 


1.379 (3) 


Co — Ho 


A ACAA 

0.950U 


A 'K TT /I 1 

C41 — H41 


A ACAA 

0.9500 


Co — C7 


1.396 (3) 


A 'X A'^ 

C41 — C4z 


1 O /I A /T \ 

1.349 (3) 


C7 — H7 


A ACAA 

0.9500 


042 — H42 


A ACAA 

0.9500 


Co — C9 


1 A A ^ /T \ 

1.441 (3) 


A'^ A1 

C42 — C43 


1.443 (3) 


Co — N 1 


1.382 (3) 


/"^ /I XT'! 

C43 — N2 


1.379 (3) 


C9 — H9 


0.9500 


Nl — Fel 


2.0377 (18) 


C9 — CIO 


1.351 (3) 


N2 — rel 


2. 0402 (18) 


CIO — HIO 


0.9500 


N3 — Fel 


^ A/IAT /I 0\ 

2.0497 (18) 


CIO — Cll 


1.434 (3) 


N4 — Fel 


1 A/1 1 ^ /I 0\ 

2.0412 (18) 


Cll — C12 


1.403 (3) 


TT1 A 

Ul — ^HIA 


0.8932 


Cll — 'Nl 


1 TOO \ 

1.383 (3) 


01 — HIB 


A OAT 1 

0.8931 


C12 — C13 


1.5U4 (3) 


Ul — Fel 


O ACAZT /I 

2.0506 (16) 


C12 — C19 


1.404 (3) 


U2 — F12A 


A OOAA 

0.8809 


C13 — C14 


1.394 (3) 


02 — H2B 


A OTTA 

0.8779 


C13 — C18 


1.398 (3) 


02 — Fel 


'I 1 CTA /I ^\ 

2.1570 (16) 


C14 — H14 


A ACAA 

0.9500 


A A J J A A 

C44 — H44 


A ACAA 

0.9500 


C14 — C15 


1.395 (3) 


/~^A A AC 

C44 — C45 


1 /I ZTA \ 

1.460 (3) 


r^-\ C TT1 c 

C15 — H15 


A ACAA 

0.9500 


C44 — 09 


1.224 (3) 


C15 — C16 


1 TOO \ 

1.383 (3) 


045 — 046 


1.411 (3) 


Clo — C17 


1 TOT /"?\ 

1.382 (3) 


C45 — C50 


1 T O 1 //I \ 

1.381 (4) 


Clo — C14 


1.743 (2) 


AH ff A £. 

C4o — ^H4o 


A ACAA 

0.9500 


C17 — H17 


0.9500 


046 — C47 


1.376 (3) 


C17 — C18 


1 TOO /ON 

1.388 (3) 


047 — C48 


1 /I 1 A / /I \ 

1.410 (4) 


C18 — H18 


0.9500 


047 — 08 


1.373 (3) 


CI 9 — C20 


1.433 (3) 


/I O AC\ 

C48 — C49 


1 OA1 /0\ 

1.391 (3) 


C19 — ^N4 


1.382 (3) 


048 — 07 


1 O /I A \ 

1.349 (3) 


C20 — H20 


0.9500 


/"^ /I A T T /I A 

049 — ^H49 


0.9500 


C20 — C21 


1.351 (3) 


049 — C50 


1 O OT / 4 \ 

1.387 (4) 


Czl — H21 


A ACAA 

0.9500 


/~1CA TTCA 

C50 — ^H50 


A ACAA 

0.9500 


C21 — C22 


1.438 (3) 


/—I c -t TTC 1 A 

051 — H51A 


A AO A A 

0.9800 


Czz — CzJ 


1 T A A \ 

1.399 (3) 


C51 — H51B 


A AOAA 

0.9800 


/"^'^'^ XT/1 


1.378 (3) 


^C 1 TTC 1 

051 — H51C 


A AOAA 

0.9800 


Cz3 — Cz4 


1.506 (3j 


C51 — U8 


1 /I 'J A /I \ 

1.4 JO (3) 


C23 — C30 


1.403 (3) 


07 — H7A 


A O /I A A 

0.8400 


Cz4 — Cz5 


1 O OzT \ 

1.386 (3) 


C OA A A 

052 — bOAA 


1 O 1 'I /o \ 

1.812 (3) 


CZ4 — Czy 


1.394 (3) 


C52 — F 1 1 


1 A^ /C\ 

1.342 (5) 


C25 — Hz 5 


A ACAA 

0.9500 


/"'C^ T^^ 1 

C52 — 1*2 1 


1 /I O 1 /C\ 

1.431 (5) 


C25 — C26 


1 T AT \ 

1.397 (3) 


052 — F3_l 


1 '^ c A / /I \ 

1.259 (4) 


C2d — Hzo 


A ACAA 

0.9500 


C52 — rIA Z 


1.315 (6) 


C26— C27 


1.379 (3) 


052— F2A_2 


1.293 (5) 


C27— C28 


1.377 (3) 


052— F3A_2 


1.403 (6) 


C27— C13 


1.751 (2) 


03— SOAA 


1.4402 (18) 


028— H28 


0.9500 


04— SOAA 


1.4380(19) 


028— 029 


1.389 (3) 


05— SOAA 


1.437(2) 
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C29— H29 
C30— C31 
C30— N3 
C31— H31 
C31— C32 
C32— H32 
C32— C33 

C8— CI— C2 
C43— CI— C2 
C43— CI— C8 
C3— C2— CI 
C7— C2— CI 
C7— C2— C3 
C2— C3— H3 
C4— C3— C2 
C4— C3— H3 
C3— C4— H4 
C5— C4— C3 
C5— C4— H4 
C38— C4EA— H4EA 
C38— C4EA— C39 
C39— C4EA— H4EA 
C4— C5— C6 
C4— C5— CU 
C6— C5— Cll 
C5— C6— H6 
C5— C6— C7 
C7— C6— H6 
C2— C7— H7 
C6— C7— C2 
C6— C7— H7 
CI— C8— C9 
Nl— C8— CI 
Nl— C8— C9 
C8— C9— H9 
CIO— C9— C8 
CIO— C9— H9 
C9— CIO— HIO 
C9— CIO— Cll 
Cll— CIO— HIO 
C12— Cll— CIO 
Nl— Cll— CIO 
Nl— Cll— C12 
Cll— C12— C13 
Cll— C12— C19 
C19— C12— C13 
C14— C13— C12 



0.9500 
1.436 (3) 
1.379 (3) 
0.9500 
1.354 (3) 
0.9500 
1.438 (3) 

118.1 (2) 
116.9(2) 
125.0 (2) 
119.6(2) 

121.7 (2) 
118.7(2) 
119.6 

120.8 (2) 
119.6 
120.4 
119.2(2) 
120.4 
120.6 
118.8(2) 
120.6 

121.7 (2) 
118.26(19) 
120.00 (19) 
120.6 
118.8(2) 
120.6 
119.6 

120.8 (2) 
119.6 

125.0 (2) 
125.8 (2) 
109.22 (19) 
126.4 

107.2 (2) 
126.4 
126.1 
107.8 (2) 
126.1 

125.1 (2) 
109.22 (19) 
125.69 (19) 
117.66(19) 
125.0 (2) 
117.27(19) 

122.3 (2) 



06— H6A 
06— H6B 
OlO— HlOA 
OlO— HlOB 
OlOB— HIOC 
OlOB— HIOD 



C35— C36— H36 
C35— C36— C37 
C37— C36— H36 
C36— C37— H37 
C38— C37— C36 
C38— C37— H37 
C4EA— C38— C12 
C37— C38— C4EA 
C37— C38— C12 
C4EA— C39— C35 
C4EA— C39— H39 
C35— C39— H39 
C34— C40— C41 
N2— C40— C34 
N2— C40— C41 
C40— C41— H41 
C42— C41— C40 
C42— C41— H41 
C41— C42— H42 
C41— C42— C43 
C43— C42— H42 
CI— C43— C42 
N2— C43— CI 
N2— C43— C42 
C8— Nl— Cll 
C8— Nl— Pel 
Cll— Nl— Pel 
C40— N2— C43 
C40— N2— Pel 
C43— N2— Pel 
C30— N3— Pel 
C33— N3— C30 
C33— N3— Pel 
C19— N4— Pel 
C22— N4— C19 
C22— N4— Pel 
HIA— 01— HIB 
Pel— Ol— HIA 
Pel— 01— HIB 
H2A— 02— H2B 



0.8699 
0.8702 
0.8696 
0.8701 

0.8703 
0.8697 



119.7 

120.6 (2) 
119.7 
120.4 
119.2(2) 
120.4 

118.87(18) 

121.5 (2) 
119.65 (18) 
121.1 (2) 
119.5 
119.5 

124.7 (2) 
126.0 (2) 
109.33 (19) 
126.2 

107.6 (2) 
126.2 
126.3 

107.3 (2) 
126.3 
125.5 (2) 

125.4 (2) 

109.03 (19) 
106.51 (17) 
126.67(15) 
126.81 (14) 
106.70(18) 
126.14(15) 

127.04 (15) 
126.49 (15) 
106.68 (18) 
126.64(14) 
126.93 (14) 
106.61 (18) 
126.34(15) 
107.9 
111.0 
110.7 
110.5 
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/"'lO 

C14 — C13 — CIS 


1 15.5 (z) 


/~^10 /^IT ^^l-^ 


119.2 (2) 


TTIyl 

CIS — C14 — ^H14 


119.7 


C13 — C14 — C15 


120.7 (2) 


/"^ 1 C /"'I /I TT1 y1 

C 1 5 — C 1 4 — H 1 4 


1 19.7 


TT1C 

C14 — CI 5 — HI 5 


1 "^A A 

lzO.4 


/"IIZ" 

C16 — C15 — C14 


119.3 (2) 


/^IZT TT1C 


1 'lA /I 

lzO.4 


C 1 5 — C 1 6 — C14 


1 1 A "70 /"I A\ 

119.78 (19) 


C17 — C16 — C15 


121.4 (2) 


C 1 7 — C 1 6 — C14 


1 1 o o £. /I n\ 

118.86 (19) 


C16 — C17 — HI 7 


120.5 


/^IT i^lO 

Cio — CI / — Cio 


lion 
116.9 (2) 


1 O 1 ^7 TT1 T 

C18 — C17 — HI? 


120.5 


C13 — C18 — H18 


119.4 


C17 — C18 — C13 


121.3 (2) 


1 T 1 O T 1 1 O 

CI / — Cio — HI 5 


1 1 A /I 

iiy.4 


C 1 2 — C 1 9 — C20 


125.2 (2) 


N4 — CI 9 — C12 


125.5 (2) 


N4 — C19 — C20 


1 A A 'J /t /I A\ 

109.34 (19) 


/~*1f\ TT'^A 

C19 — C20 — Hli) 


126.3 


Czl — C2U — C19 


1 AT /I /'^\ 

107.4 (2) 


C21 — C2U — H2U 


126.3 


C20 — C21 — H21 


126.2 


/~i^A ^'>'> 
C2U — C2 i — C2z 


10/. 3 (2) 


C22 — C2 1 — H2 1 


126.2 


C23 — C22 — C2 1 


125.1 (2) 


XT/I /^OO /^'^ 1 

N4 — Czz — Cz 1 


1 A A 11 /"I A\ 

109.11 (19) 


JN4 — Czz — Cz3 


12D.6 (2) 


C22 — C23 — C24 


1 1 "7 O ^ /I A\ 

117.35 (19) 


C22 — C23 — C3 0 


125.5 (2) 


C30 — C23 — C24 


1 1 T Azi / 1 A\ 

117.06 (19) 


Cz5 — Cz4 — C23 


122.1 (2) 


C25 — C24 — C29 


1 1 A A /"^X 

119.0 (2) 


Cz9 — Cz4 — Czi 


1 1 O A A / 1 A\ 

118.90 (19) 


C24 — C25 — H25 


1 1 A C 

119.5 


Cz4 — Cz5 — Czo 


1 '1 1 A /'IN 

Izl.O (2) 


r^'^il /^OC TTOC 

Czo — Cz5 — Hz 5 


1 1 A C 

119.5 


/^^C i~^'~\£l TT-^z: 

Cz5 — Czo — HzD 


1 OA O 

120.8 


t~^'^n 

C27 — C26 — C25 


118.5 (2) 


Cz7 — Czo — Hzo 


1 OA O 

IzO.o 


C26 — C27 — C13 


1 1 A TO /I 0\ 

119.78 (18) 


C28— C27— C26 


121.9 (2) 


C28— C27— C13 


118.34(18) 


C27— C28— H28 


120.5 


C27— C28— C29 


119.0(2) 


C29— C28— H28 


120.5 


C24— C29— H29 


119.7 



Fel — 02 — H2 A 


110.5 


Fel — 02 — H2B 


95.4 


XT1 T"— 1 

Nl — ^Fel — ^N2 


OA T7 

89.77 (7) 


XT1 T"— 1 XTO 

Nl — ^Fel — ^N3 


1 T7 '^0 /TN 

177.28 (7) 


XT1 l~" 1 XT/1 

Nl — Fel — N4 


OA 00 /^TX 

89.88 (7) 


Nl — Fel — 01 


AO 1 /T\ 

92.61 (7) 


XT1 T" 1 /"V^ 

Nl — Fel — 02 


88.79 (7) 


XT'^ 1 XTO 

N2 — Fel — N3 


AA AO /'TX 

90.03 (7) 


XTO T7^1 XTyl 

Nz — rel — N4 


1 T/:r 00 /ox 

176. zz (5) 


XT^l T" 1 /"\ -1 

N2 — Fel — Ol 


AO 1 0 /TX 

92.13 (7) 


N2 — Fel — 02 


OT An /TX 

87.49 (7) 


XTT 1 /"\ i 

N3 — Fel — Ol 


AA 1 1 /TX 

90.11 (7) 


XTT 1 

N3 — Fel — 02 


00 A r\ /"TX 

88.49 (7) 


N4 — Fel — ^N3 


90.14 (7) 


N4 — Fel — 01 


91.64 (7) 


XT /I 1 

N4 — Fel — 02 


00 ^ A /TX 

88.74 (7) 


Ol — Fel — 02 


1 T 0 C /I /TX 

178.54 (7) 


A C A A TTAA 

C45 — C44 — H44 


1 1 T A 

117.0 


/~-\ /"\ /— 1 A A TTAA 

09 — C44 — H44 


117.0 


09 — C44 — C45 


IOC A /OX 

125.9 (3) 


C46 — C45 — C44 


1 0 A /' /OX 

120.6 (2) 


C50 — C45 — C44 


1 1 A 0 /OX 

119.2 (2) 


C50 — C45 — C46 


120.2 (2) 


A C f A /' TT A f 

C45 — C46 — H46 


120.5 


r^An r^A^ r^Ac 

C47 — C46 — C45 


1 1 A A 

119.0 (2) 


C47 — C46 — H46 


120.5 


C46 — C47 — C48 


120.7 (2) 


08 — C47 — C46 


125.5 (2) 


08 — C47 — C48 


1100 /OX 

113.0 (2) 


C49 — C48 — C47 


119.9 (2) 


07 — C48 — C47 


116.2 (2) 


07 — C48 — C49 


123.9 (2) 


/~1>10 f^AC\ TT>1A 

C48 — C49 — H49 


1 OA >l 

120.4 


C50 — C49 — C48 


119.3 (2) 


/~1 C (\ A r\ T T A f\ 

C50 — C49 — H49 


120.4 


C45 — C50 — C49 


101 A /OX 

121.0 (2) 


C45 — C50 — H50 


119.5 


C49 — C50 — H50 


119.5 


T T ^ 1 A /" I ^ -1 T T ^ 1 T» 

H51A — C51 — H51B 


109.5 


H51A — C51 — H51C 


1 AA C 

109.5 


H51B — C51 — H51C 


109.5 


08 — C51 — H51A 


109.5 


08 — C51 — H51B 


1 AA C 

109.5 


08— C51— H51C 


109.5 


C48— 07— H7A 


109.5 


C47— 08— C51 


117.1 (2) 


Fll— C52— SOAA 


107.0 (3) 


Fll— C52— F2_l 


102.0 (3) 
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supporting information 



Czo — Czy — Lz4 


lzU.7 (z) 


/^'^o /^'^c\ jj^c\ 

Cz6 — Czy — Hzy 


119.7 


C23 — C30 — C3 1 


125.3 (2) 


N3 — C30 — C23 


125.4 (2) 


N J — C30 — C31 


109.31 (19) 


C30 — C3 1 — H3 1 


126.3 


/~<T^ /"I'll /~i o A 

C32 — C3 1 — C30 


107.4 (2) 


C3z — C3 1 — H3 1 


126.3 


C3 1 — C3z — H3z 


izo.4 


C3 1 — C32 — C33 


1 AT 1 /'^\ 

107.3 (z) 


^O'^ TT'>'^ 

C33 — C32 — H32 


126.4 


C34 — C33 — C32 


125.4 (2) 


N3 — C33 — C32 


1 A A O 1 /I A\ 

109.33 (19) 


N3 — C33 — C34 


125.22 (19) 


Cjj — Cj4 — C3d 


119. i / (19) 


C33— C34— C40 


125.4 (2) 


C40— C34— C35 


115.39(19) 


C36— C35— C34 


121.8(2) 


C36— C35— C39 


118.8 (2) 


C39— C35— C34 


119.2(2) 



T71 1 /"'CO CAA A 

r2 1 — C52 — SOAA 


1 A/T A /0\ 

106.9 (2) 


"r"> 1 /"'CO CA A A 

F3_l — C52 — SOAA 


1 O A T \ 

120.7 (3) 


'F'O 1 /*^C*> T"! 1 

F3 1 — C52 — Fl 1 


1 1 O A /OX 

112.0 (3) 


F3 1 — C52 — F2 1 


1 AZ: C /'IN 

106.5 (3) 


1*1 A 2 — C52 — bOAA 


1 1 C C \ 

115.5 (3) 


FIA z — C52 — I'iA 2 


1 AC 1 //I \ 

105.1 (4) 


F2A 2 — C52 — sOAA 


113.6 (3) 


F2A 2 — C52 — I'IA 2 


111 £^ / A\ 

111.6 (4) 


rZA z — C52 — rJA z 


1 AC 1 

105.3 (3) 


Tn A ^ /^C^ OA A A 

F3A 2 — C52 — bOAA 


104.6 (3) 


^\■^ CA A A 

03 — aOAA — C52 


1 A/1 yi 

104.66 (12) 


04 — S OA A — C 5 2 


1 A >1 AT /I /I \ 

104.07 (14) 


/"\y1 CA A A r\i 

04 — SOAA — 03 


lie C A /I 0\ 

115.50 (12) 


05— SOAA— C52 


102.84 (14) 


05— SOAA— 03 


114.19(12) 


05— SOAA— 04 


113.65 (12) 


H6A— 06— H6B 


109.5 


HlOA— OlO— HlOB 


109.4 


HIOC— OlOB— HIOD 


109.5 



Hydrogen-bond geometry (A, °) 

Cg2, Cg3, Cg4, CglO and Cgl3 are the centroids of the N2/C40-C43, N3/C30-C33, N4/C19-C22, C2-C7 and C45-C50 rings, respectively. 



D—U-A 




D—U 


Yi-A 


D-A 


D—Yi-A 


Ol— HU-OIOS' 




0.89 


1.74 


2.626 (8) 


171 


01— H15-09 




0.89 


1.96 


2.747 (2) 


146 


02— H2^-03" 




0.88 


1.83 


2.705 (2) 


171 


06— H6^"07"' 




0.87 


2.45 


3.064 (3) 


128 


06— H6^"08"' 




0.87 


2.11 


2.946 (3) 


162 


06— H6fi"04'^ 




0.87 


1.93 


2.790 (3) 


168 


07— H7^-06" 




0.84 


1.77 


2.596 (3) 


167 


OlO— HIO^- -O?" 




0.87 


2.07 


2.92 (3) 


165 


O105— HIOC- -05™ 




0.87 


1.92 


2.786 (7) 


177 


OlOS— H10Z)-O7^ 




0.87 


2.02 


2.876 (5) 


166 


CIO— H10-C13™ 




0.95 


2.76 


3.659 (2) 


159 


C14— H14-05"' 




0.95 


2.38 


3.297 (3) 


162 


C31— H31-C12' 




0.95 


2.82 


3.739 (2) 


163 


C4EA—mEA-Cg4'' 




0.95 


2.66 


3.5054 


149 


C17— H17-Cg2" 




0.95 


2.76 


3.5715 


144 


C20— H20-Cgl3" 




0.95 


2.82 


3.5054 


130 


C28— H28-Cg3'" 




0.95 


2.79 


3.6574 


152 


C37— H37-CglO''" 




0.95 


2.76 


3.6107 


149 


Symmetry codes: (i) —x+l, —y+l, 
-y+3/2, z-1/2; (ix) -x+l,>H-l/2, ■ 


-z+1; (ii) x+l, y,z; (hi) - 
-z+1/2; (x)x-l,>',z; (xi) 


-X, -y+l, -z+1; (iv) -x,y 
-x+l, -y+l, -z+1; (xii) - 


-1/2, -z+1/2; (y)x,y+l,z; (vi)x,;^l,z; (vii)x 
-rfl,>^l/2, -z+1/2. 


, -y+m, z+1/2; (viii) x. 
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